The conductivity cell used for this study consisted of a unit of cubical geometry defined by luci te walls and silver-plated copper electrodes.
Two of these cells were used; one cell was designed to act as a reference unit and to give a measurement of the conductivity of cont~nuous phase or electrolyte.
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The overflow outlets and the electrode spacing was such that each cell had the internal dimensions of 5" x 5" x 5" (see Figure 1) .
Two carefully machined hemispheres were constructed for each run.
representative of a volume packing. For the case of a nonconducting dispersed phase the material of construction was brass. The machining was of such precision that the difference between the volumes of any pair of hemispheres was less than 0.1%. Furthermore, the volume of any hemisphere as calculated from its measured radius was in agreement with its volume as calculated from its measured diameter to within 0.1%. Thus, the hemispheres that formed a pair were not only equal in size, but were also true in shape for all practical purposes. Threaded screw holes were placed in the center of the flat sides of the hemispheres and were matched with holes in the center of the electrode surfaces. The objects to be studied were locked flush against the electrodes by means of a locking screw.
The conductivity bridge used in this study contained components that were symetrically shielded and arranged to cover from 0.1 to 100 kc with less than 1% absolute error.
Tap (ater was used as the electrolyte in this study, and prior to making any m~asurements; the water was circulated between the working cell and the reference cell and allowed to come to equilibrium at room temperature.
The liquid level in both cells was carefully brought up to a standard reference mark by using a hypodermic syringe.
Conductance values obtained with a set of brass hemispheres are given in Table I as a function of bridge frequency. From these data it is evident that, for studies involving clean brass and tap water, polarization can continue to be a source of error up to relatively high frequencies. Pearce 1 s data, taken on a similar model at 0.4 kc, may consequently be considered to be in error by as much as 25%.
The results are given in Table I and Fig. 3 . At least four measure~ ments were made for every run or ·data point that .appears in Table I . The typical standard deviation for . . data taken at each volume fraction is less tha.p.l%.
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THEORETICAL
In the original work by Rayleigh, terms higher than those involving the cube of the distance were omitted from the Legendre polynomials
*'
expressing the potential about the point of origin. This is a perfectly reasonable and acceptable measure, one however, which should be subjected to scrutiny in regards to limitations it may have introduced.
In the following, the technique of Rayleigh's derivation is retained, however. a different series expansion for the function representing potential is employed.
Consider a cubical lattice of spheres oriented in such a manner that the field E 0 is pointing in the x direction and is perpendicular to a principal plane of the lattice (Fig. 2) . If the shortest distance between spheres is a then a unit cell consists of a .cuhe with edge length equal to a: with a sphere of radius~ in its center. Let the center of a sphere at point P be chosen as the origin for rectangular coordinates and let 9 be an angle in the xy plane.
Symmetry considerations require that the potential be reversed when (n -9)
is substituted for 9, and require also that the results be independent of angle in the yz plane. The expressions for the potential in the continuous phase around P and in the dispersed phase which includes P are thus expansions in odd Legendre polynominals Pzn-l : The above equation may be rearranged to give the specific conductivity of the mixture, i.eoo. .Note that the potential around P, when P is not included, is given by: Eq. (3) with terms containing B omittedJ i.e.,
This same potential, however, may be regarded as due to the original field plus sources of potential at each of the neighboring spheres (P not included), i.e.,
In this latter expression, the summation in i extends over all spheres in the mixture except the sphere P which is located at the center of the coordinate system. The radius vector and the Legendre Polynomials that appear in this relation are understood to be evaluated with an origin at the .!_th sphere. That is, if r is a radius vector with respect to the center of the sphere at P and '~i' T)i' and si are the coordinates of the i th sphere with respect to p' then we have and X.
For convenience let us also set 2 . ~~.2 2 /'2 p = ~ .+ T) + ~ ' so that when r is zero we have with respect to the origin centered at P.
Combining Eqs. (10) and (ll) we obtain (12) (13) (14)
The next step in evaluating B./E a: 3 is to take sucessive derivatives of l 0
Eq. (16) with respect to xand evaluate the results at the point P.
In (16) performing this latter operation we note that the point (x., y., zl.) becomes
the point(~., ~., s.) and r. is replaced by p .. The Legendre polynomials,
and
we find that the first five derivatives yield
where summations in n and i extend from 1 to oo,
The coordinates of all spheres, with respect to the sphere at P .
• are of the form 1 O:; m a:, n a:, where 1, m, and n are integers. If a: is chosen as a unit distance, then we may write (5), (9), (22), (23), (24), (25), (26), (28) and considering that f ~ (4nl3)(ala) 3 (29) the relation for the effective conductivity of the mixture is obtained: (4) .
In the preced~ng section we have presented a modified derivation of The degree of improvement over the original Rayleigh equation is obvious in principle, and not negligible for practical purposes.
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